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Abstract This chapter reports exploratory research work on the link between
mental well-being and the ‘eco-state’ within the context of countries and regions
of the European Union (EU). For the purpose of this chapter, the ‘eco-state’ is
deﬁned—paraphrasing Meadowcroft (2005: 3)—as “a state that places [climate
change] considerations at the core of its activities”. It is hypothesized that regions
with higher levels of mental well-being are located in eco-states with a good
ecological performance. For the purpose of this work, ecological performance in
the area of climate change is measured using the Climate Change Performance
Index 2013, while mental well-being using the WHO-5 scale derived from the third
wave of the cross-sectional European Quality of Life Survey for the year 2011.
Using exploratory spatial data analysis (ESDA) and regression analysis, regional
clusters of mental well-being are identiﬁed and classiﬁed according to eco-state
typologies of EU countries. While it emerges that the better a country performs in
ecological terms, the better the levels of regional mental well-being are, the
mechanisms of this association remain to be determined. The chapter concludes
by suggesting future directions for research on mental well-being and the eco-state.
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Introduction
Changes in the climate are occurring (Moughtin et al. 2009) as a result of human
activities releasing greenhouse gases, and this in turn raises climate temperatures.
The concentration of carbon dioxide (CO
2
) in the atmosphere today is a cause for
concern. It is increasingly recognised that climate change and the policy actions
implemented to control this increase will have consequences for health and mental
well-being (Fritze et al. 2008; Berry et al. 2010). To stay below the 2
 
C threshold
in order to avoid climate change—with all its expected social, economic and
environmental impacts—urgent action by governments around the world is needed.
Currently, countries have taken action with different degrees of commitment
(Burck et al. 2012; Christoff and EcKersley 2013).
With this background in mind, this chapter reports research work on the link
between mental well-being (MWB) and the ‘eco-state’ within the context of
countries and regions of the European Union (EU). The deﬁnition of an eco-state
is still in its infancy but it refers to a new conﬁguration of a country welfare state
due to actions taken in order to mitigate the effects of climate change or more
widely environmental degradation. For the purpose of this chapter, the ‘eco-state’ is
deﬁned—paraphrasing Meadowcroft (2005: 3)—as “a state that places [climate
change] considerations at the core of its activities”. The aim is to assess whether
high levels of positive mental well-being at the regional level are associated with
speciﬁc eco-state typologies.
This chapter argues that the eco-state, as the welfare state—term used to indicate
the role of the state in providing social services in areas such as education, health
and employment in developed capitalist countries (Eikemo and Bambra 2008;
Alcock 2008)—is an important determinant of health (Bambra and Eikemo 2009;
Bambra et al. 2014) and by extension mental well-being (Levecque et al. 2011).
Positive mental well-being is a very important and relevant condition for EU
citizens, Member States, stakeholders and the EU economy as stated in the 2005
Green Paper (EC 2005) and in the European Pact for mental health and well-being
(EC 2008), a joint EU strategic agreement which calls for action in the area of
mental health. A recent estimate of the total costs of mental disorders—for health
and social welfare systems and the EU economy—is more than 450 billion euros
(Borg 2013). Consequently, it is of interest to explore levels of MWB in relation to
emerging eco-states in the EU as already done in comparative health research
(Bergqvist et al. 2013). Moreover, while comparative health research is normally
conducted at country level using multilevel techniques (Arcaya et al. 2012), in this
chapter a regional spatial perspective is proposed (Arcaya et al. 2012) so that in
addition to regions’ membership to a speciﬁc eco-state, their similarity/dissimilarity
to neighbouring regions is taken into account.
There is an extensive literature in the social sciences on the theme of ‘well-
being’, however the focus is often discipline-speciﬁc and a number of other terms
are sometimes used interchangeably. In this chapter, mental well-being refers to
positive psychological well-being as assessed by the World Health Organization
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measure of mental well-being (WHO-5) often derived from population survey data,
in this speciﬁc case the European Quality of Life Survey (EQLS).
The rest of the chapter is divided into four sections. The following section
focuses ﬁrstly on the concepts of well-being, eco-state and welfare state; then it
argues for the use of eco-state typologies to assess mental well-being outcomes in a
regional spatial framework in comparative health research. The second section
reports the methodological approach, while results and ﬁndings are presented in
the third section. The last section reports conclusions and recommendations for
future research.
Literature Review
There is extensive literature in the social sciences on the theme of ‘well-being’.
Moreover, well-being has entered the policy sphere, as a complement to economic
growth (Stiglitz et al. 2009). While this term indicates the state of being or doing
‘well’ in life (Moughtin et al. 2009), it is a contested concept (Atkinson 2013),
deﬁned very differently in research work across a range of disciplines and research
areas (Schwanen and Atkinsons 2015; Cronin de Chavez et al 2005). In particular,
the economics literature uses the term ‘happiness’ (Layard 2005) with a focus on
measuring utility in relation to a set of explanatory variables (Ballas and Tranmer
2012); sociological studies look at well-being in relation to the social determinants
of (ill) health (Bambra et al. 2014), lifestyles and subjective health dimensions
(Blaxter 1990, 2010; Van de Velde et al. 2010, 2013; Warwick-Booth et al. 2012);
while quantitative geographical, public health and epidemiological studies provide
evidence of the (unequal) geographical distribution of well-being (Copeland et al.
1999; Ballas and Dorling 2007) and subjective well-being (Schwanen and Atkinson
2015). The latter term refers to mental (or psychological) well-being and includes
two dimensions: the hedonic dimension, with a focus on happiness, and the
eudaimonic dimension (Deci and Ryan 2008), with a focus on the achievement of
the best in one’s life (Schwanen and Atkinson 2015).
One of the most extensive research areas regarding health and well-being looks
at the association between income inequality and various health outcomes (Wil-
kinson and Pickett 2009). Supporters of the income inequality hypothesis argue that
beyond a certain level of Gross Domestic Product per capita, the unequal distri-
bution of income across a society is a more important determinant of health
outcomes than absolute income (Wilkinson 1996; Layte 2012). While the associ-
ation between income inequality and health is not disputed (Layte 2012) and has
been investigated from different theoretical frameworks (Mackenbach 2012), there
is still little agreement on how this association might be explained at different
geographical scales (Wilkinson and Pickett 2006). In addition, some researchers set
this association within the wider context of the welfare state. This body of research
recognises that the welfare state is an important determinant of health and MWB
(Brennenstuhl et al. 2012; Bambra and Eikemo 2009; Coburn 2004) because its
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policies in areas such as employment, education and healthcare have an impact on
people’s life chances.
Based on the two dimensions of ‘decommodiﬁcation’ (i.e., the extent to which
social welfare is provided by the state as opposed to market providers) and social
stratiﬁcation (i.e., the extent to which the social welfare is a system of social class),
Esping-Andersen’s seminal work (1990) shows that western states, can be grouped
in three distinct welfare state regimes (liberal, conservative, social democratic).
Esping-Andersen’s and other alternative typologies (Ferrara 1996; Huber and
Stephens 2001; Eikemo and Bambra 2008) developed as a critique or extension
to his work (Alcock 2008; Brennenstuhl et al. 2012; Bambra and Beckﬁeld 2012),
have been utilised to explore health outcomes within a comparative welfare state
regime approach (Bergqvist et al. 2013). Within this context, it was found that
social democratic regimes—characterised by income redistribution, and wide-
ranging social security policies (Coburn 2004)—perform well on health outcomes
compared to liberal (characterised by a minimal welfare state provision) and
conservative (characterised by a welfare provision linked to earnings) regimes
(Mackenbach 2011).
In addition, a growing body of literature looks at the environmental impacts of
climate change on health and mental well-being and identiﬁes the risk posed by: (1)
immediate direct impacts of climate change such as extreme weather events on
mental well-being; (2) indirect impacts on the social, economic and environmental
determinants of mental health which are being felt by disadvantaged communities
and populations; (3) the emotional distress and anxiety caused by the appreciation
of the long term social and environmental challenges posed by climate change
(Fritze et al. 2008; Berry et al. 2010). This literature is well developed and climate
change is identiﬁed as a risk for mental well-being.
However, this chapter argues that an extension of research work undertaken on
health and mental well-being should focus on the association between health and
mental well-being and the eco-state. This development can build on extensive
research available on comparative welfare state research and health [see Bergqvist
et al. (2013) for a review]. Welfare state typologies are constructed on the basis of
social and economic dimensions [see for instance Brennenstuhl et al. (2012)] but
exclude environmental considerations, since these typologies mirror the fact that
welfare states and associated social policies have been developed long before and
without any integration with environmental policies (Gough 2014; Meadowcroft
2005). However, since the emergence of an environmental crisis in the 1960s, there
has been a rise of state intervention in order to mitigate the environmental costs of
the market economy (Gough 2014: 2), in a similar fashion as “the welfare state took
on gradually increasing responsibilities for mitigating the social and human costs of
the market economy” (Gough 2014: 2). Environmental and climate change miti-
gation policies will thus determine the most extensive implications for social policy
and western welfare states (Gough 2010). Despite the increasing transformation of
the welfare state due to the take up of environmental responsibilities, comparative
cross-national health research has neither recognised the impact of climate change
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on health nor questioned the use of welfare state typologies which classify states
only in relation to social policy [for a review see Brennenstuhl et al. (2012)].
The ‘traditional’ welfare state typologies are becoming obsolete as “the growing
salience of environmental problems has led some analysts to speculate about the
possible genesis of an ecological state, a state that places ecological considerations
at the core of its activities” (Meadowcroft 2005: 3). In the same way as ‘welfare
state regime’ typologies were constructed, “environmental state regimes [can be
used] to describe and categorize the different ways in which speciﬁc states have
begun to handle environmental demands” (Christoff 2005: 26), and a range of
ecological or eco-social typologies and environmental regimes have emerged
(Duit 2009; Koch and Fritz 2014; Jahn 2013).
Focusing solely on a states’ response to climate change (Christoff and Eckersley
2013: 431) there is no single classiﬁcation available. Moreover, the approach taken
in measuring this response will determine a different ranking of eco-states. For
instance, a Climate Change Performance Index (CCPI) developed by German
Watch (Burck et al. 2014) classiﬁes countries around the world according to their
ecological performance in four categories highly relevant for the mitigation of
climate change effects. The CCPI, developed using standardised criteria, assesses
and ranks the climate protection performance of 58 countries responsible for more
than 90 % of global energy-related CO
2
emissions (Burck et al. 2014). However,
the advantage of this approach is to provide a clear indication of states’ response on
a set of transparent indicators.
Another issue is the appropriate geographical scale of study. Welfare and eco-
state typology studies normally focus on the national level because it is at this level
that welfare and environmental policies are developed and implemented. Also, in
comparative health research (Brennenstuhl et al. 2012) the unit of analysis utilised
is often the country. However, these analyses often hide wide regional differences
within and between countries in levels of population health and health inequalities.
Studies found that (1) national indicators of well-being and exclusion in Europe
disguise geographical inequalities in health (Stewart 2002), (2) the relationship
between income inequality and social expenditure in European regions shows a
signiﬁcant heterogeneity among regions of the same country (Gonza
´
lez and Deza
2008), (3) happy and unhappy European regions tend to cluster together (Okulicz-
Kozaryn 2011), and (4) regional mortality in European regions varies widely within
the same country (Shaw et al. 2000; Bonneux et al. 2010). Thus, a geographical
(epidemiological) and spatial perspective approach to the study of mental well-
being within a national and comparative context can provide a better understanding
of geographical variation and help identify different clusters of mental well-being
in EU eco-state.
The implications for mental well-being of a transition from a welfare state to an
eco-state cannot be predicted at this stage. However, given the extensive literature
on the socio-economic determinants of health (Wilkinson and Marmot 2003;
Marmot 2005; Muntaner et al. 2011), it is expected that these changes will have
signiﬁcant impacts on mental well-being, especially for the less well-off (Muntaner
et al. 2007). Consequently, an investigation into current levels of mental well-being
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across EU regions in the context of (emerging) climate change eco-states can
contribute to an understanding of the current situation. This understanding will
better equip policy actions in a regional EU context through the development of a
regional policy in the area of health and mental well-being, as for instance envi-
saged by the project Healthy Regions (Hansen 2007).
With this background in mind, the work reported in this chapter explores the
association between regional MWB and the eco-state in the context of EU states’
responses to climate change. Speciﬁcally, taking into account regional income
inequalities and GDP levels, it will be explored whether EU regions with higher
levels of MWB are located in countries, which based on the CCPI 2013, are
classiﬁed as providing a ‘good’ response to the climate change challenge.
Methodology
This section is divided in three parts as follows: (1) data; (2) measurements; and (3)
analytical approach. The latter uses an exploratory spatial data analysis (ESDA)
approach, with the aim to explore both overall clustering of mental well-being in
the regions of the EU and the detection of regional clusters of high/low values and
outliers (Haining 2003).
Data
Mental well being information was obtained from micro data of wave 3 (2011–
2012) of the European Quality of Life Survey (EQLS). The EQLS has a random
sample of adult population resident in 34 countries including the 28 EU member
countries and covers multiple dimensions of quality of life. The relevant weight was
applied and the sample size equalled 36,113 respondents in the 28 EU countries. In
order to assess the robustness (Betti et al. 2012) of the data, further check on the
results were undertaken using European Social Survey (ESS) and similar results to
those presented in this chapter were obtained.
For the regional level, the ﬁrst and second levels of the Nomenclature of
Territorial Units for Statistics (NUTS 1 and NUTS 2) are used. For some countries
NUTS level 1 and 2 correspond to the country as a whole. There was a certain
degree of discrepancy between the regional information included in the EQLS
dataset and the other data sources (Eurostat, the EU statistical service; ESS; and
OECD statistics). Consequently, an ad hoc matching was undertaken. After
recoding, a total of 132 regions (a mix of NUTS 1 and NUTS 2) that have more
than 20 respondents were retained. The base map (Fig. 3.1) shows the regions of the
countries of the EU included in the analyses. A better way to represent the data
would be to use cartograms [see for instance Dorling and Thomas (2011), Ballas
et al. (2014)] in which the area of regions is proportional to the population living
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there. However, because of time constraints, it has not been possible to use
cartograms for this submission. The maps in this chapter are based on boundary
data provided by GISCO, EuroGraphics.
The regional GINI values are partly retrieved from the OECD regional statistics
(OECD 2015), as they are not available from Eurostat. For the countries not
included in the OECD statistics, GINI values at regional level were calculated
using household income micro data of the six waves (2002, 2004, 2006, 2008, 2010,
2012) of the ESS. Gross domestic product data were retrieved from Eurostat.
Measurements
Mental Well-Being
The measure of mental well-being utilised is the WHO-5 developed by World
Health Organization and available in the EQLS data set. WHO-5 is a composite
measure of responses to ﬁve questions which combined form a measure of positive
psychological well-being. This measure reﬂects both hedonic and eudaimonic
dimensions (Deci and Ryan 2008). The ﬁve items assess positive mood, vitality
and general interest over the past 2 weeks and is an effective tool for revealing the
frequency of depressive symptoms in the general population (Layte 2012). Each
answer is scored from zero to ﬁve and summed to produce a score out of 25. The
scores in the EQLS data set are available rebased between 0 and 100. The relevant
Fig. 3.1 Base map of EU
regions and countries
(coloured in grey). Regional
boundaries are white, whilst
country boundaries are
black. Country codes are
placed within the country
boundaries (Administrative
boundaries: ©
EuroGeographics)
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weight (w5) was applied to the individual level EQLS data before aggregating it at
the regional level (EQLS 2014).
The Climate Change Performance Index
German Watch developed the Climate Change Performance Index (CCPI) for 58
countries responsible for 90 % of global energy-related CO
2
emissions (Burck et al.
2014). For this work, data for the 28 EU countries were used for the year 2013
(Burck et al. 2012). CCPI is measured via 15 different indicators that are combined
into one single composite indicator. They are classiﬁed into four categories
(weighting in brackets): (1) Emissions: Emissions Level (30 % weighting) Emis-
sions Development (30 % weighting); (2) Efﬁciency (10 % weighting); (3) Renew-
able Energy (10 % weighting); (4) Policy (20 % weighting) [For more details see
Burck et al. (2014)].
The CCPI ranking is used in relative terms (better–worse) rather than absolute
terms (good–bad). Since the development of the index, the ﬁrst three rank positions
have not been awarded, consequently ranking starts from the third position. As the
focus of the present work is on climate change, this index was used to identify the
performance of EU countries in tackling climate change instead of the eco-social
typologies deﬁned by Koch and Fritz (2014). The geography of EU countries based
on the CCPI 2013 is presented together with the rest of the analysis in section
“Results and Findings”.
Measures of Income Inequality
The GINI coefﬁcient is the most standard measure of income inequality. In order to
have an adequate number of respondents per region (GINI coefﬁcients are quite
stable during a relatively short periods such as 2002–2012), the regional GINI was
calculated using equivalence household income information from the six waves of
the ESS. The calculations were performed in R statistical software. The GINI
values at the regional and country level were calculated on the disposable house-
hold income (i.e., the income available to households after taxes and transfers).
Gross Domestic Product by NUTS Regions
Data on Gross domestic product (GDP) expressed in purchasing power standards
(PPS) by NUTS 2 regions were retrieved from Eurostat. This is an indicator of the
output of a region. It allows the comparison of price levels between the economies
of countries and regions which differ signiﬁcantly in absolute size.
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Analysis
In order to address the research question as to whether regions with higher levels of
mental well-being are located in countries with a good ecological performance, data
are needed at an aggregate level for the relevant unit of analysis (EU regions and
countries). A Geographical Information System (GIS) of the data was set up in
ArcGIS 10 (ESRI 2015), an integrated suite of advanced GIS applications. Spatial
analyses, instead of the common used multilevel analyses, were utilised because in
this way similarities in levels of MWB of nearby regions were taken into account
and local regional clusters identiﬁed.
The analysis proceeded as follows: ﬁrstly, a regional map of MWB was pro-
duced (in deciles) in order to show the (unequal) distribution of MWB in the EU;
secondly statistically signiﬁcant clusters of high/low MWB values were identiﬁed;
thirdly, Ordinary Least Squares (OLS) regression and spatial regression were used
to test whether there is an association between mental well-being at the regional
level and the ecological performance of the corresponding country.
The regional map of MWB is produced using a decile classiﬁcation (10 % of
regions in each class). The map identiﬁes the worst and best deciles using a colour
ramp in order to assign colours to different levels of the mental well-being for
regions of the EU.
The Moran’s I and local Moran statistic (Anselin 1995; Okulicz-Kozaryn 2011)
were used to summarize the degree of association between MWB values in
neighbouring regions and the presence of clusters of MWB in the EU. These two
measures are based on a weight matrix, which is a mathematical representation of
the spatial relationship in the data (Haining 2003). In this speciﬁc case, a queen
contiguity matrix was constructed to represent the geography of EU regions. This
matrix determines neighbouring units as those that have either common boundaries
or common corners. For each region its neighbours are coded as 1 while all other
regions as 0. This matrix is then row-standardized so that each row sums up to one
(Haining 2003).
A Moran’s I creates a scatter plot with the spatial lag (that is the average of the
values for the neighbouring regions) of the variable under consideration (in this
speciﬁc case MWB) on the vertical axis and the variable itself on the horizontal
axis. Both are standardized internally (such that their mean is zero and variance
one), and the spatial lag operation is applied to the standardized variables. The slope
of the regression line shows the degree of linear association between the variable on
the horizontal axis and the values for the variable on the vertical axis at its
neighbouring locations (as deﬁned by a spatial weights ﬁle). A conditional random-
ization approach is used for determining statistical signiﬁcance (Anselin 1995). The
local Moran statistic identiﬁes clusters of similar (i.e., regions of high/low MWB
values surrounded by regions of high/low MWB values) and dissimilar (i.e., regions
of high/lowMWB surrounded by regions of low/high MWB) values. In other words
the values show positive/negative spatial autocorrelation (Anselin 1995), that is the
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value of a variable at one location is similar/dissimilar to the value of the same
variable at nearby locations (Haining 2003). Clusters were retained if p< 0.01.
Ordinary Least Squares (OLS) and spatial regression models were implemented,
with the aim to explore the association between regional MWB and the ecological
performance of the country of appurtenance. Dummy variables of the CCPI were
created. The three groups were: (1) good, (2) moderate and (3) poor/very poor. The
‘good’ group was the reference category. The spatial models were used in order to
take into account the spatial nature of the data used, including: (1) a spatial lag
model of regional MWB variable (spatial autoregressive model SAR) which
assumes that processes affecting regional MWB in one region are similar to those
affecting MWB in neighbouring regions; and (2) a spatial error model (SE) in
which spatial dependence is due to unknown factors.
Two potential confounding factors—which the literature showed to be most
relevant for this analysis—were included in the models, namely regional income
inequalities and regional GDP. Given the exploratory nature of this work no further
variables were used.
Results and Findings
The Geography of EU Eco-States
From a purely ecological performance perspective, as measured by the CCPI 2013
(Burck et al. 2012), the 28 countries of the EU are distributed equally in three
groups (Fig. 3.2):
• Nine countries including Ireland, UK, Denmark, Belgium, Hungary, Malta,
Germany, Sweden and Portugal are classiﬁed as ‘good’;
• Ten countries including France, Slovakia, Slovenia, Czech Republic, Romania,
Cyprus, Lithuania, Luxemburg, Italy and Spain are classiﬁed as ‘moderate’; and
• Nine countries including Latvia, Austria, Finland, Croatia, Bulgaria, Poland,
Estonia, Greece, Netherlands are classiﬁed as ‘poor/very poor’.
It is notable the good and moderate performance of southern countries—speciﬁ-
cally Portugal, Spain and Italy—in comparison to countries such as Finland and
Austria. This better performance is due to their action in lowering their emissions in
recent years as a consequence of the global economic crisis (Burck et al. 2012). In
addition, Portugal has performed well in terms of climate policy and is therefore
placed among the best performing countries. While these achievements have been
recognised by the panel of CCPI experts, economic growth is expected to drive the
economic recovery of these countries (Cassidy 2015), with a consequent increase in
CO
2
emissions (Gough 2014). The very poor performance of the Netherlands stands
out among the other neighbouring countries and is explained in relation to its
inadequate climate policy (Burck et al. 2012), while Lithuania moderate
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performance stands out among (the poor performance) of the surrounding
Eastern European countries.
The Geography of Mental Well-Being by EU Regions and
Countries
As far as WHO-5 at the national level is concerned, the best performing countries
(25 %) includes Austria, Belgium, Germany, Denmark, Finland, Spain and Portugal
(Fig. 3.3). With the exception of Austria and Finland, these countries present good
or moderate climate change performance indicators. The worst WHO-5 performing
countries (25 %) include Greece, the geographical block of Lithuania, Latvia,
Estonia, then Romania, Slovenia and Malta. Greece performance might be
connected to the deep economic crisis afﬂicting the country (Economou et al.
2013; Kentikelenis et al. 2011).
The geographical distribution of WHO-5 for EU regions is displayed using a
decile classiﬁcation. It shows multiple regions of the top and bottom 10 %
(Fig. 3.4), the dark areas on the map are the regions in the 10 % worst decile
while the regions lightly coloured are in the best decile.
The best 10 % consists of regions in the north-west of Austria (1), Germany
(6 out of 16), Denmark (4 out of 5), north-west and north-east of Spain (3), with the
exception of Austria all regions are located in countries classiﬁed as good or
Fig. 3.2 Classiﬁcation of the 28 EU countries, as quantiﬁed by the Climate Change Performance
Index (CCPI) for the year 2013 (Administrative boundaries: © EuroGeographics)
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moderate on the CCPI index. The worst 10 % consists of regions located in Estonia
(1), Greece (1), Latvia (3), Lithuania (4), Poland (2), Romania (1) and Slovakia (2).
As far as their ecological performance is concerned, the picture is split into two
groups: three countries perform moderately on the CCPI index and four perform
poor or very poorly. While it is difﬁcult to make a connection between levels of
regional MWB and country ecological performances, it seems that regions with
better MWB are found in countries classiﬁed as ‘good’ or ‘moderate’, while there
are no regions falling in the 10%worst decile in countries classiﬁed as ‘good’ based
on the CCPI 2013.
Exploratory Spatial Data Analysis of Regional Mental Well-
Being
As far as clusters of MWB are concerned, the Global Moran I is 0.425 (scatter plot
shown in Fig. 3.5), indicating a strong positive correlation, i.e., there is a high
degree of similarities of MWB values in neighbouring regions. Using Local Moran,
four different types of core regions of mental well-being clusters (Fig. 3.6) were
Fig. 3.3 Geographical distribution of mental well-being in EU countries, as quantiﬁed by the
World Health Organization measure of mental well-being (WHO-5). The classiﬁcation is based on
quartiles (25 % of countries in each class). Theoretically, values can range from 0 to 100, in this
distribution from 56 to 70. Letters within boundaries indicate country code (Administrative
boundaries: © EuroGeographics)
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Fig. 3.4 Geographical distribution of mental well-being in EU regions, as quantiﬁed by the World
Health Organization measure of mental well-being (WHO-5). The classiﬁcation is based on
deciles (10 % of regions in each class). Darker shades indicate worst levels of mental well-
being. Letters indicate country code (Administrative boundaries: © EuroGeographics)
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Fig. 3.5 A Moran I scatter plot of mental well-being (quantiﬁed by the WHO-5 variable) and the
spatial lag ofmentalwell-being (i.e., the average of the values for the neighbouring region) at regional
level (NUTS1 andNUTS2). There are132data (circles), each representing a regionof theEU.A trend
line has beenﬁttedbyordinary least squares. The slopeof the regression line shows thedegree of linear
association between the values of the variable on the horizontal axis and those on the vertical axis
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identiﬁed. The Centro region in Spain is the only core region of high MWB
surrounded by regions with high MWB values. The Centro region is in
fact surrounded by better performing regions. The eight regions that form clusters
of low MWB surrounded by regions with low MWB are located in Latvia (3),
Lithuania (3), Poland (1) and the UK (1). With the exception of the North West
region in the UK, all regions are among the worst 10 % decile. The North West
region in the UK is identiﬁed as at the centre of a cluster of low WHO-5 regions
indicating that although its regions are not among the selected threshold of 10 %,
they nonetheless form a statistically signiﬁcant cluster (p< 0.01).
Finally, there are two outliers of core regions. The ﬁrst outlier includes two
clusters of low MWB surrounded by high MWB regions: Schleswig-Holstein in
Germany and bordering Denmark and Oost-Nederland in the Netherlands and
bordering Germany. While these core regions do not appear among the 10 %
worst decile, they are surrounded by regions which perform well on WHO-5 and
are included in the best 10 % decile. This indicates a regional variation in countries
performing well on MWB overall. The other outlier is a region of high MWB
surrounded by regions with low MWB and located in Estonia (Lo
˜
o
˜
ne-Eesti), a
country among the worst performing in terms of MWB and ecological performance.
Fig. 3.6 Results of a cluster analysis, based on the Local Moran statistic, for the mental well-
being variable (as quantiﬁed by the WHO-5 variable) for the regions of the EU. A light grey region
indicates that it has neighbouring regions with similar high attribute values (high mental well-
being); while a black region indicates that it has neighbouring regions with similar low attribute
values (low mental well-being). Regions in dotted grey and dotted black indicate that it has
neighbouring regions with dissimilar low/high attribute values. A colourless region indicate no
statistical signiﬁcance, islands are omitted from the analysis (Administrative boundaries: ©
EuroGeographics)
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This provides evidence of a regional variation within countries that perform worst
on MWB overall.
Regression Results
Further analysis was undertaken in order to answer the question as to whether levels
of mental well-being in EU regions are associated with the ecological performance
of their country of appurtenance.
The OLS model reported (table not included) signiﬁcant coefﬁcients for the
dummy variables and the correct signs. However, it also showed evidence of spatial
autocorrelation (Moran’s I¼ 0.36) which required, as expected the further explo-
ration with the use of spatial lag and spatial error regression models. Based on the
model measures of ﬁt, the spatial lag model was not an improvement on the OLS.
However, the spatial error model indicated that once the variables GDP and
regional GINI were introduced, the coefﬁcient of a country performing moderately
on the CCPI was still signiﬁcant and showing the right sign, while the coefﬁcient for
the countries performing poor/very poor showed the right sign but was not statis-
tically signiﬁcant. Also, neither the GINI nor the GDP variables were statistically
signiﬁcant in this model. The lag parameter was statistically signiﬁcant indicating
‘neighbouring’ effects from omitted variables. The result for the spatial error model
indicated that spatial autocorrelation was removed. The log likelihood and the AIC
score (measures of model ﬁt) also indicated that the spatial error model performs
better than the spatial lag and OLS.
In conclusion, these further analyses undertaken in order to answer the question
as to whether levels of mental well-being in EU regions are associated with the
ecological performance of countries, indicate that countries that perform moder-
ately or poor-very poor show a reduced mental well-being score compared to
countries that are classiﬁed as ‘good’. However, the SE models indicate the need
for further investigation due to omitted variables.
These overall results seem to indicate an association between high MWB regions
and good performance eco-states. However, additional data and further research are
needed in order to undertake a more extensive investigation.
Conclusions and Recommendations for Future Research
The association between mental well-being and the eco-state is complex. While it
emerges that the better a country performs in ecological terms the better its levels of
mental well-being are, the mechanisms of this association remain to be determined.
Regional income inequalities and GDP reduce the strength of this association when
their regional levels are taken into account.
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Within this overall picture, taking into account levels of regional mental well-
being and regional income inequalities, four different types of mental well-being
clusters within eco-state typologies emerged. Furthermore, regional clusters of high
MWB are found in countries classiﬁed as good or moderate in relation to their
ecological performance. Regional clusters of low MWB are instead located in
countries with diverse ecological performances, ranging from good to very poor.
One of the clusters is found in the UK, which is classiﬁed as ‘good’ on the basis of
the CCPI 2013. However, this good ecological performance goes hand in hand with
poor levels of MWB and high income inequalities, as found in further tests
undertaken for this work but not reported in this chapter. High and growing income
inequalities in the UK are widely reported in research work (Dorling 2006) and this
ﬁnding seem to conﬁrm this trend.
It must be recognised that the short-lived nature of some EU countries’ eco-
logical performances make this an unstable picture. For instance, countries affected
by the deep economic and ﬁnancial crisis have performed moderately on the CCPI
2013, a case in point is Italy. However, these good performances might deteriorate
rapidly following the push for economic growth (Cassidy 2015) resulting in an
increase of CO
2
emissions. While a link between a good ecological performance
and high levels of mental well-being is apparent from this analysis, more work on
the social, economic and political determinants of mental well-being would shed
more light on the reasons for this association. This will provide sound evidence on
which eco-states can continue to develop integrated environmental and health and
mental well-being policies.
Finally, the results should be interpreted with care due to some limitations of the
study, including the use of cross-sectional data, which can only provide a snapshot
at one particular point in time, and the use of regional GINI developed from two
different data sets. Also, the analysis could be strengthened with the use of spatial
dependence multilevel models, while cartograms could be used to display the data
[see for instance Dorling and Thomas (2011), Ballas et al. (2014)]. However, this
chapter provides a novel contribution in an underdeveloped research area, that is the
association between the ecological performance of a country and levels of mental
well-being. In addition, it employs spatial analyses, an innovative method in
sociological comparative health inequality research. Further research work in this
underdeveloped research area is highly recommended in order to address the
unequal levels of mental well-being across EU countries and regions in the context
of emerging eco-states.
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